Combined drug screening and confirmation by liquid chromatography time-of-flight mass spectrometry with reverse database search.
A method based on in-source collision-induced dissociation (ISCID) liquid chromatography time-of-flight mass spectrometry (LC-TOFMS) and reverse target database search was developed and evaluated for drug screening and confirmation in analytical toxicology context. An established LC-TOFMS screening method, in which identification relies solely on protonated molecule accurate mass measurement, isotopic pattern fit, and retention time (RT), was completed to include 1-3 qualifier ions for each analyte in the database. The qualifier ions for 431 compounds were selected from the experimental ISCID spectra, and their molecular formulae were assigned by applying SmartFormula3D and MSFragmenter software. Three qualifier ions were assigned for 64.5%, two or three for 81.4%, one for 14.8%, and none for 3.7% of the compounds studied. Comparison between ISCID LC-TOFMS and LC-TOFMS with 25 authentic autopsy urine samples showed an improved confidence level with the ISCID method, as isomeric interferences were excluded in most cases. However, some false negative (FN) results were obtained at low concentration levels close to the reporting criteria. The cut-off concentration of the ISCID method was 10-100 ng/mL with 80% of the 49 representative compounds tested, and the level was approximately two times higher than that obtained by LC ion trap MS. The presented method enables simultaneous screening and confirmation whenever at least one qualifier ion is available, as applying an accurate mass precursor ion and one product ion surpasses the standard of four identification points that is required by the current EU protocol.